where the summation runs over the nearest neighbours of a position (ij) and Ti denotes the spin lattice relaxation time in the i-th layer. The model of a semi-infinite ferromagnet has been studied using mean-field theory [2] [3] [4] , the renormalization-group approach [5] [6] [7] and numerical techniques [3] . In this paper we apply mean-field theory to obtain the diffusion coefficients of fluctuations in the paramagnetic phase near the ordinary, surface-bulk and surface phase transitions. In mean-field theory the diffusion coefficients depend on the distance from the surface of the semi-infinite ferromagnet and on the temperature. Mean-field theory often produces a correct qualitative picture and using this theory almost all quantities of interest can be calculated analytically.
We denote by Ai the diffusion coefficient of the fluctuations in the i-th layer. It describes a diffusion of the magnetization density in the layer. We apply to Ai the self-consistent procedure proposed by Kawasaki [8, 9] for the diffusion coefficient of fluctuations in an infinite threedimensional ferromagnet in the paramagnetic phase. We obtain, as in [10] , that Ai is proportional to (L/Xi)1/2 where Li denotes the autocorrelation time in the i-th layer divided by Ti whereas Xi is the magnetic susceptibility in the i-th layer. In order to obtain Li, let us consider the Ising model of ferromagnetic film with both surfaces the same as the surface of the considered semi-infinite ferromagnet. Following the procedure described in [1] ] and finding the limit of obtained formulae for the thickness of the film tending to infinity we obtain where x is determined by the following equation
The magnetic susceptibility Xi in the semi-infinite ferromagnet, defined as a derivative of the magnetization in the i-th laver with respect to the external uniform magnetic field, can be written in the form [4] The magnetic susceptibility Xi tends to infinity for x tending to zero which determines the ordinary phase transition line and the surface-bulk phase transition point or for (1 -4 D e -x) tending to zero which determines the surface phase transition line. We denote by T~ the temperature of a phase transition and bye the reduced temperature defined as T/Tc -1.
The diffusion coefficient of fluctuations Ai depends on two quantities Li and Xi which have different critical behaviours. The magnetic susceptibility Xi depends on all correlations in a system [4] whereas Li depends only on correlations in the i-th layer [1] In systems with surfaces it is necessary to define a certain number of new critical exponents which refer to local physical quantities [3] . We define the critical exponent w(~),of the diffusion coefficient of fluctuations Ai as the derivative of Ln Ai with respect to Ln E. Critical exponents w(Ai) in the range of reduced temperatures between 2 -' and 2 -15 in some layers of semiinfinite ferromagnets with different values of D are shown in figure 2 . When e decreases, the critical exponent w(Ai) in any layer farther from the surface of the semi-infinite ferromagnet changes from the value like that in an infinite three-dimensional ferromagnet to the value like that in the surface layer. At temperatures farther from T~ the exponent w(Ai) changes like w(x1) because w(Li) is constant whereas at temperatures near T~ it changes like w(Li) because ~(~) is already constant. In the semi-infinite ferromagnet with D equal to zero, the critical exponent w(Ai) equals 0.25 at temperatures very far and very near T~. In a certain range of temperatures it however tends to another value because W(Xi) and w(Li) change in different ranges of temperatures. In the semi-infinite ferromagnet with a great value of D, the exponent w(Ai) at temperatures far from the surface phase transition temperature Tc equals zero 
